Worldwide, most patients with asthma are treated in primary care. Optimal primary care management of asthma is therefore of considerable importance. This IPCRG Guideline paper on the management of asthma in primary care is fully consistent with GINA guidelines. It is split into two sections, the first on the management of adults and schoolchildren, and the second on the management of pre-school children. It highlights the treatment goals for asthma and gives an overview of optimal management including the topics which should be covered by the primary care health professional when educating a patient about asthma. It covers the classification of the disease, the stepwise approach to pharmacologic therapy, disease monitoring, the management of exacerbations, and the identification of patients at risk of asthma death.
Background
Primary care physicians treat the majority of patients with respiratory diseases. However, in most countries, specific primary care guidelines are not available. Since clinical management which follows evidence-based guidelines yields better results for patients, it is important to have access to primary care guidelines which are specifically relevant to, and provided by, primary care. The International Primary Care Respiratory Group (IPCRG) asked primary care experts from several countries to develop primary care guidelines for the diagnosis and treatment of asthma, chronic obstructive pulmonary disease (COPD), and rhinitis. A brief summary of the expert report (which took three years to complete) was published as a handbook [1] 
in 2005.
This paper is devoted to primary care asthma management and it has been specifically written for primary care health professionals. It is consistent with the GINA guidelines [2] , which we recommend should be consulted if a more detailed perspective is required. In addition to this section on asthma, the IPCRG guidelines consist of papers on the diagnosis of respiratory diseases in primary care [3] , and the management of COPD, [4] , and rhinitis [5] . For the specific purpose of ranking the evidence in each of these publications, we have used the so-called Three Star System of the Royal College of General Practitioners [6] in order to score the evidence of the statements made (see box).
Three Star System of the Royal College of General Practitioners:
Evidence Base 
Management of Adults and Children Introduction
Asthma can have a significant impact on individuals and their families. Although there is no cure for most people with asthma, the exception being those with occupational asthma, appropriate management will result in control of symptoms and the underlying airway inflammation in the majority of patients [2] *** . Worldwide, most patients with asthma are treated in primary care. Optimal management of patients in this setting is therefore of considerable importance in reducing the burden posed by asthma both to individuals and to society [7, 8] .
Once asthma has been diagnosed [3] , it should be classified as being 'intermittent', 'mild persistent', 'moderate persistent', or 'severe persistent', based on an assessment of symptoms, available lung function measurement, and, when treated, the response to treatment [2] . Severity of asthma will determine the type of treatment required.
Treatment goals
The goals of successful management of asthma are to:
• Relieve symptoms • Prevent and treat exacerbations • Allow normal activity levels • Prevent mortality • Avoid adverse effects from medications • Prevent disease progression.
Overview of Management
Asthma management has a number of interrelated components:
• Education and advice • Monitoring control through assessment of symptoms and medication use • Establishing individual disease management plans • Establishing individual plans for managing exacerbations • Facilitating smoking cessation.
Education and advice
Ongoing patient education is the key to creating a partnership between patient and healthcare professional which can then contribute to successful asthma care. The management of patients with asthma can be delegated partly to trained practice nurses [9] . In addition, since the general practitioner (GP) provides long-term continuity of primary care relating to all aspects of patients' health, in many countries the GP is particularly well placed to provide effective asthma education. When educating a patient about asthma, the following topics should be covered:
General information about asthma. In general, asthma can be treated easily. Patients need to be aware that symptoms can be triggered by allergens and non-specific triggers such as smoke, dust and exercise. However, taking part in sport should still be possible for the majority of asthma patients and is recommended. How patients perceive and manage their disease should be discussed -for C o p y r i g h t G e n e r a l P r a c t i c e A i r w a y s G r o u p R e p r o d u c t i o n p r o h i b i t e d
example, issues such as functional impairment because of the fear of breathlessness or cough, and being ashamed to use medication in the company of other people.
Purpose of medication.
For intermittent symptoms, rapid-acting beta-2 agonists can be used. These drugs are very effective for immediate relief, but do not treat the underlying inflammation which is the fundamental pathology of the disease. Inhaled corticosteroids are very effective in treating inflammation and should be used when the patient has symptoms on a regular basis [10] Allergens. Advice should be given on avoiding exposure to specific allergens and triggers [17] * . When a patient has a proven allergy to a specific allergen, avoidance of this allergen should be recommended. Special attention should be paid to the sleeping area, especially the mattress and bedding, as well as dampness and cleanliness in the house.
Therapy. Inhalation devices are important for treating asthma. There are three main options:
i. Dry Powder Inhalers (DPI); ii. Metered Dose Inhalers (MDI), some of which are breath-activated, and iii. MDI with a spacer.
With a DPI, the dose and mean particle diameter depends on respiratory airflow. With a simple MDI, the dose and mean diameter are not dependent on patients' ability to inhale; lung deposition depends in the main on hand/breath co-ordination. An MDI with an appropriate spacer can alleviate the problems of poor hand/breath co-ordination. There are no substantial differences in the effectiveness and side effects of treatments delivered through these different devices [13] .
Inhalation instructions. Patients should be given the following advice when being issued with inhalation devices:
• DPI and breath-activated MDI: take a deep and forced inhalation.
• Simple MDI: shake before use, place mouthpiece in mouth, inhale slowly when you press on the dose inhaler, and keep your breath for at least five seconds after inhalation.
• MDI with spacer: shake the MDI, spray 1 puff in the spacer and inhale directly afterwards in order to avoid deposition of the drug on the walls of the spacer.
Symptomatic treatment.
There are three groups of bronchodilators: beta-2 agonists, anticholinergics, and theophyllines. These drugs decrease broncho-constriction, but have either no or very limited anti-inflammatory activity. Maintenance treatment with beta-2 agonists alone may lead to a decline of lung function in patients with moderate and severe asthma. High doses of beta-2 agonists can lead to side effects such as headache, tremor and increased heart rate.
There are two anticholinergics available--ipratropium bromide and tiotropium bromide--of which tiotropium bromide is the longer acting; neither drug is fast acting. These drugs have very few side effects, but they are not recommended as first-line treatment in asthma (see GINA guidelines online: http://www.ginasthma.org) [2] . Theophyllines are not recommended as first-line treatment because of the small therapeutic range and the associated side effects. However, in some countries, availability and price considerations might favour use of theophyllines as a first-line symptomatic treatment.
For maintenance treatment of asthma, oral (tablet and syrup) bronchodilators should if possible be replaced by inhaled bronchodilator formulations.
Preventive
therapy. The most effective preventative therapy is inhaled corticosteroids [10, 18] . Side effects associated with inhaled corticosteroids are seldom seen in dosages up to 400 mcg beclomethasone (or equivalent) daily [19] . Higher dosages can result in a range of side effects including oral candidiasis and skin thinning C o p y r i g h t G e n e r a l P r a c t i c e A i r w a y s G r o u p R e p r o d u c t i o n p r o h i b i t e d or bruising. Side effects and the fear of side effects may be important factors in the acceptance of, and compliance with, inhaled corticosteroids. An alternative for inhaled corticosteroids is to use leukotriene receptor antagonists [20] . Maintenance treatment with oral corticosteroids has many side effects and is not recommended.
Asthma and pregnancy.
Little is known about the risks of asthma medications on the foetus. Beclomethasone, budesonide [21] and short-acting beta-2 agonists can be prescribed during pregnancy [22] . With acute and serious asthma, the avoidance of hypoxia is relatively more important than the avoidance of steroids.
Pharmacological Therapy: Stepwise Approach
Some patients present with intermittent symptoms only. This is different from persistent asthma when patients present with symptoms that occur more than once a week.
Step 1: Intermittent asthma; symptoms ≤ once per week
When patients present with infrequent symptoms, prescribe rapid-acting beta-2 agonists. In patients over 60 years of age, anticholinergics can be considered as an alternative. Prescribe a rapid-acting beta-2 agonist for patients with exercise-induced asthma. Occasionally, patients with intermittent asthma develop severe exacerbations; these patients should be treated as if they had persistent asthma.
Step 2: Mild persistent asthma; symptoms > once per week When patients present with more frequent symptoms, start with inhaled corticosteroids in a low dose: 200-400 mcg of beclomethasone or equivalent [23] *** . If inhaled corticosteroids fail to improve asthma after a period of three months, ascertain the reason why. In patients believed to have good compliance, a satisfactory inhalation technique, and no identified trigger factors for their asthma, treatment should be extended to
Step 3.
Step 3: Moderate persistent asthma
The Step 2 treatment goal has not been reached despite low dose of inhaled corticosteroids and appropriate compliance. The preferred treatment is regular treatment with a combination of inhaled glucocorticsteroid and a long-acting beta-2 agonist [24, 25] Step 4: Severe persistent asthma When Step 3 treatment goals have not been reached despite combination therapy with inhaled corticosteroids in a low or medium dose and a long-acting beta-2 agonist, patients need special attention. Ensure that every effort has been made to facilitate avoidance of triggers and to promote adherence with treatment. Ensure also that patients have a personalised asthma treatment plan. If patients still suffer from frequent symptoms and/or exacerbations, the preferred treatment is a combination of high dose inhaled corticosteroids plus a longacting inhaled beta-2 agonist twice daily [26] * . Other possible add-on treatments are sustained release theophyllines and leukotriene receptor antagonists. * For shorter periods of time, oral corticosteroids (prednisolone 30 mg daily for 7-14 days) can be used to assess the scope for symptom control. ** This is a cheap and very effective way to assess the possibility of improving the underlying asthmatic inflammation of the bronchial tree.
Monitoring
• Patients with intermittent asthma who are in need of frequent use of bronchodilators should be invited for an asthma review.
• Patients with persistent asthma need to be monitored every three months until treatment goals have been achieved. After this the patient should be monitored annually [27] * .
• Monitoring consists of:
• Evaluation of symptoms (by day and by night)
• Functional status and any limitations • Frequency of need to take reliever medication • Discussion of any relevant self-medication taken and complementary care being sought • Avoidance of triggers -allergen and nonallergen • Evaluation of side effects of prescribed medication • Titration of dosage of inhaled corticosteroid • When the patient suffers from local, or even systemic, side effects of inhaled corticosteroids, decreasing the dose of inhaled corticosteroids is recommended, or a switch to another brand or inhalation device • Assessment of inhalation technique • Peak expiratory flow (PEF) measurement or spirometry • For patients in whom treatment goals cannot be achieved, it is important to investigate why this is so. If needed, the dosage of inhaled corticosteroids can be changed.
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• When treatment goals have been achieved, the dosage of inhaled corticosteroids can be halved.
• Self-management plans should be evaluated at each visit and patients should be instructed that when they are not successful in managing an asthma exacerbation effectively, medical advice should be sought.
Referral
• Reconsider the diagnosis and treatment when treatment goals have not been achieved after three months of optimal treatment. Consider the need for a specialist assessment.
Management of Exacerbations Key features of exacerbations
Exacerbations of asthma are episodes of increased symptoms characterised by shortness of breath, wheezing, cough or chest tightness. In some patients, an exacerbation can produce only some of these symptoms. Airflow limitation can be measured objectively by a decrease in PEF or forced expiratory volume in one second (FEV1) [28, 29] . Measurements of lung function are more reliable indicators of severity than the degree of symptoms. The onset of symptoms may, however, be a more sensitive marker of the start of an exacerbation since presence of symptoms often precedes a decrease in lung function [30] ** . The severity of exacerbation may range from mild to life-threatening. Deterioration usually progresses over hours or days, but may occasionally occur precipitously over minutes. Acute exacerbations usually reflect exposure to a trigger--most often a viral infection or an allergen--but an exacerbation with a more gradual pattern of deterioration may reflect failure of longterm management. Morbidity and mortality are most often associated with failure to recognise the severity of the exacerbation, inadequate attention paid to seeking appropriate help urgently, and under-treatment [31] [32] [33] 88] .
Patients at high risk for asthma-related death Some patients have increased risk of asthma-related death, and particular care should be taken to ensure that they are treated optimally, monitored closely and given education on the routine and emergency management of exacerbations. *** These include those patients:
• With a past history of near-fatal asthma requiring intubation and/or mechanical ventilation. This puts patients at a clear increased risk of needing 
Assessment of severity of the exacerbation
Indices of severity -particularly PEF, respiratory rate, and pulse oximetry [35] -should be monitored during treatment. Any deterioration may require prompt intervention.
The following indicate that the attack is severe:
• Breathlessness at rest or a respiratory rate greater than 30/minute • Hunched forward, talking in words rather than sentences • Wheeze is loud or absent • Pulse is slow (define) or greater than 120/min.
• PEF is less than 60 % of predicted or personal best • Exhaustion, agitation, drowsiness or confusion.
Management of exacerbations at home
Initiation of appropriate therapy at the earliest possible signs of deteriorating asthma control is important for the successful management of asthma exacerbations. When patients are able to begin treatment at home, this not only avoids delaying treatment, but also aids the sense of control they have over their asthma. The degree of care provided in the home will depend on the health care professional's and patient's (or parents') experience, and the availability of medications and emergency care.
Home PEF measurements should be an integral part of home management strategies, although the degree of symptoms is a more sensitive detector of the early stages of an asthma attack than is change in PEF [36] . Ideally, all patients should have a written action plan with both a symptom and a peak flow component [36] that outlines how and when to: 
Treatment
Bronchodilators. For moderate exacerbations, repeated administration of rapid-acting inhaled beta-2 agonists (two to four puffs every 20 minutes for the first hour) is usually the best and most cost-effective method to achieve rapid reversal of airflow limitation. After the first hour, the dose of beta-2 agonist required will depend on the severity of the exacerbation. Mild exacerbations will respond to two to four puffs every 3 to 4 hours; moderate exacerbations will require six to 10 puffs every 1 or 2 hours; for more severe exacerbations, up to 10 puffs (preferably given through a spacer), or full doses given via nebuliser, may be required at less than hourly intervals. Bronchodilator therapy delivered via an MDI, ideally with a spacer, produces at least an equivalent improvement in lung function as the same dose delivered via nebuliser [37, 38] . Depending upon the proportion of patients able to use an MDI, this route of delivery is also likely to be more cost-effective than via nebulizer [39] . No additional medication is necessary if the rapidacting inhaled beta-2 agonist produces a complete or near-complete response (PEF returns to greater than 80% of predicted or personal best) and the response lasts at least 3 to 4 hours.
Corticosteroids.
A number of studies indicate benefit from action plans that integrate an increase in inhaled corticosteroids early in an asthma exacerbation [36] * . The data to support the effectiveness of this strategy are, however, limited [40] . Oral corticosteroids (0.5 to 1 mg/kg prednisolone or equivalent during a 24-hour period) should be used to speed resolution of all but the mildest exacerbations [2] *** . A useful rough guide is to use oral corticosteroids if the response to the rapid-acting inhaled beta-2 agonist alone is either not prompt or not sustained (e.g. PEF less than 80% of predicted or personal best after 1 hour).
Additional care
If there is sustained improvement in symptoms and PEF, care may be continued at home. Full recovery from the exacerbation is often gradual, and medications for the exacerbation may need to be continued for several days to sustain relief of symptoms and improvement in PEF. There should be no delay in seeking medical help if the:
• Patient is at high risk for asthma-related death
• Exacerbation is severe (e.g. PEF remains less than 60% of predicted or personal best after beta-2 agonist therapy) • Response to the bronchodilator is not prompt and/or is not sustained for at least 3 hours • There is no improvement within 2 to 6 hours after corticosteroid treatment is started • There is further deterioration.
Management of Pre-school Children Introduction
Whilst the underlying pathophysiology of asthma is the same for adults and children, the rapid growth and development occurring in infants and pre-school children requires specific consideration. Furthermore, the diagnosis of asthma in children aged under 6 years is difficult and may not be definitive, and requires the primary care physician to be vigilant regarding the possibility of alternative diagnoses. In particular, the difference between transient wheeze and true asthma is difficult to make in this age group. Likewise, the management of asthma at these early ages is challenging. Treatment plans must be individualised, taking into account disease severity, the benefits, risks, and availability of each treatment, cultural preferences, and the characteristics of the health care system.
Treatment goals
The goals for successful management of pre-school asthma are: 
Education and advice
Optimal asthma management requires a partnership between the child's parents and primary healthcare professionals. The aim is for parents to have the knowledge and ability to control the child's asthma, under the guidance of the healthcare professional.
Simple educational interventions designed to teach self-management skills have been shown to reduce significantly hospital morbidity and readmission [41] . Educational methods must be
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age-appropriate, and for young children with asthma this will likely mean focusing educational efforts on the child's parents. On-going education, offered at every visit, is the key to successful asthma management. Individualised asthma plans should be based on symptoms. Primary care physicians can play a key role in educating children and their parents regarding the following:
• Proper use of inhalers and spacers. This includes demonstrating proper use, providing illustrated instructions, and asking patients to demonstrate their technique at each visit • Self-management to prevent attacks. This includes how to avoid asthma risk factors and triggers, and regular use of daily medications (if any) • Action steps to stop attacks. This includes how to recognise and treat worsening asthma, and how and when to seek medical attention.
Additionally, parental education can be reinforced with a variety of methods such as discussions with other healthcare workers, practical demonstrations, written materials, classes, video or audio tapes, and patient support groups.
Non-pharmacological treatment
While pharmacologic treatment is effective in treating asthma, non-pharmacologic measures can also improve symptom control and quality of life for asthmatic patients. In particular, preventing exposure to asthma triggers (e.g., risk factors such as allergens and irritants that make asthma worse) can improve asthma control and reduce medication needs.
Reducing exposure to environmental tobacco smoke (i.e. passive smoke) is the most important measure that can be taken to reduce exposure to asthma risk factors. Passive smoking increases the risk of allergic sensitisation in children [42, 43] . Avoidance of indoor allergens (e.g. dust mites, animal allergens) may also reduce asthma symptoms, although there is conflicting evidence regarding the effectiveness of measures to control exposure to indoor environmental allergens [44, 45] .
Pharmacological treatments
In comparison with the extensive research literature on the treatment of asthma in adults and older children, asthma treatment in infants and pre-school children has been inadequately studied. Given the physical and cognitive growth and development of the young child in the pre-school years, use of all pharmacological treatments must be especially considered in terms of their beneficial and potential adverse effects, both short-term and long-term.
Stepwise treatment is recommended in order to gain and maintain symptom control. The choice of medication should take into consideration current treatment, pharmacologic properties, availability of anti-asthma treatments, and economic considerations. Severity of symptoms determines the type of treatment required, since lung function cannot reliably be measured in pre-school children.
As in adults, asthma in this age group should be classified as: intermittent; mild persistent; moderate persistent; and severe persistent [2] . For children who are already receiving treatment, severity classification should be based both on clinical features as well as the ''step'' of the daily medication regimen on which the child is currently maintained. Prior to ''stepping up'' with the addition of other medications, healthcare professionals should check compliance with current medications, proper inhaler technique, and make appropriate attempts to minimise the impact of known trigger factors.
The preferred device for administering inhaled asthma medication for infants and young children is a pressurised MDI with a spacer and face mask. As the child's ability to co-operate improves (often around the age of 4-6 years), a spacer with a mouthpiece can be used rather than a face mask [2] . Nebulisers are not preferred for maintenance treatment. However, for infants and young children where even passive co-operation cannot be achieved, the loose face mask of a jet nebuliser can provide an alternative that is more acceptable to the child than the close-fitting face mask of a spacer. Additionally, nebuliser treatment is preferred for all infants and most children during severe acute asthma.
Controller medications
Inhaled corticosteroids. There is ample evidence from randomised controlled trials which documents clinically significant improvements in health outcomes from the use of inhaled corticosteroids in pre-school children with asthma [46] [47] [48] [49] [50] [51] [52] . There are few data available regarding the side effects of inhaled corticosteroids on growth in infants and young children. While extensive study of the growth effects of inhaled corticosteroids in school children suggests no statistically or clinically significant adverse effect at low doses (i.e.100 to 200 mcg/day [53] [54] [55] [56] [57] [58] [59] [60] ) these findings cannot be
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extrapolated directly to infants and pre-school children owing to the more rapid growth rate and differences in metabolism in the younger age group. Therefore, when inhaled corticosteroids are used to treat young children, the smallest effective dose of inhaled corticosteroids should be used, and the child's growth and height should be monitored regularly. In addition, if adequate control is not achieved at a dose of 400 mcg/day, consideration should be given to the addition of other controller agents to the inhaled corticosteroid regimen. These agents (described below) can be used as an adjunct prior to increasing the inhaled corticosteroid dosage further.
Systemic corticosteroids. Use of systemic (oral) corticosteroids in treating children of any age is limited to acute exacerbations, whether viralinduced [61, 62] Cromones. Sodium cromoglycate and nedocromil sodium have limited roles in long-term treatment of childhood asthma. There are few studies that have been performed with these agents in preschool children, and the results have been conflicting.
Methylxanthines. Theophylline has a limited role in long-term treatment of children with asthma, but its low cost may justify more frequent use in some countries. In pre-school children, there is some evidence of clinical benefit (i.e. bronchodilation) from theophylline, but further randomised controlled trials are required to determine optimal dosing and benefits relative to other treatments. Use of these agents in young children requires careful individualised attention to the doses required to achieve therapeutic levels whilst avoiding side effects.
Long-acting inhaled beta-2 agonists. These agents may be useful in some children with asthma, and are primarily used as add-on therapy in combination with inhaled corticosteroids, either as maintenance treatment or as single-dose therapy before vigorous exercise. * However, the GINA guideline concludes that there is insufficient evidence for the effectiveness of long-acting inhaled beta-2 agonists to support a general recommendation for use in children of any age [2] . See Table 1 .
Reliever medications
Beta-2 agonists. Short-acting inhaled beta-2 agonists are the preferred reliever treatment for acute asthma in children. Numerous studies have established their bronchodilation and bronchoprotection effects in pre-school children and infants [61, [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] [80] [81] [82] . Dosing should be individualised, with monitoring of the therapeutic response and the occurrence of side effects to determine the effective dose [83] .
Anticholinergics. Anticholinergics have a limited role in asthma management in children of any age. The evidence regarding the effect of anticholinergics in pre-school children is marginal [84, 85] , and there is insufficient evidence to support the uncritical use of anticholinergics in infants [86] . Whilst rapid-acting inhaled beta-2 agonists are the relievers of choice, other agents provide alternatives when these agents are not available. In order of increasing cost, they would be: inhaled anticholinergics; short-acting oral beta-2 agonists; and short-acting theophyllines.
Management of acute exacerbations
Successful management of acute asthma exacerbations in pre-school children hinges on initiation of appropriate therapy at the earliest possible signs of deteriorating asthma control, with close monitoring of the patient's condition and response to treatment. All those responsible for the child's care should have a written action plan that outlines how to recognise signs of deterioration, modify or increase treatment, assess the severity of the attack, and obtain emergency medical care. The aims of treatment in acute exacerbations are to relieve airflow obstruction and any hypoxemia as quickly as possible, as well as to plan the prevention of future relapses. Treatment of acute exacerbations depends on several factors, including the experience of the health care professional, therapies that are most effective for the particular patient, availability of medications, and emergency facilities. The severity of the exacerbation determines the course of treatment.
Once the child has stabilised, full recovery from the exacerbation is usually gradual, and it may take C o p y r i g h t G e n e r a l P r a c t i c e A i r w a y s G r o u p R e p r o d u c t i o n p r o h i b i t e d Management
Step and Level of Care Asthma Severity Level
Step 1 -Intermittent Asthma
Step 2 -Mild Persistent Asthma
Step 3 -Moderate Persistent Asthma
Step Once asthma control is achieved and maintained for at least 3 months, the maintenance therapy should be reduced gradually in order to identify the minimum levels required to maintain control.
c Based on GINA guideline recommendations. d Recommended with reservation; based on extrapolation of data on leukotriene modifier effectiveness in patients with more severe disease. There is no evidence regarding their use in children with mild persistent asthma.
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several days to regain normal lung function, and weeks for airway hyper-responsiveness to decrease. Mild attacks can be treated at home. When this is done, the child's regular physician should be sought as promptly as possible for assessment and monitoring following acute treatment. Parents of young children with asthma should seek immediate medical care for the child if:
• The attack is severe • There is not a prompt response to the initial bronchodilator treatment • There is no improvement within 2 to 6 hours after initiation of oral corticosteroid treatment • There is further deterioration.
Because PEF measurements are typically not useful in young children, the ability to monitor the child's response to treatment is limited to monitoring symptoms alone. Additionally, differences in lung anatomy and physiology place infants at greater risk than older children for respiratory failure. Thus, carers should have a low threshold for seeking professional assistance, and primary care physicians should not hesitate to refer the child to hospital when the severity of the exacerbation requires hospital care. Therapy should, however, be initiated promptly, even if the hospital is nearby.
Home management
The main therapies for exacerbations are short-acting inhaled beta-2 agonists for bronchodilation and oral corticosteroids early in the course of a moderate or severe attack in order to reverse inflammation and promote recovery [87] ** . The use of antibiotic therapy in children with an exacerbation of asthma needs careful consideration by the physician as this is seldom necessary. After initial therapy, either the physician or the family should monitor the child until considerable improvement of symptoms has been achieved. When, despite adequate treatment, there is no improvement of symptoms after a maximum of six hours, or there is deterioration, the child should be referred to hospital.
Conclusion and recommendations
Once asthma is diagnosed it should be classified as being intermittent, mild persistent, moderate persistent, or severe persistent, and treated accordingly. The treatment goals are to relieve symptoms, to prevent exacerbations, to allow normal activity levels, to avoid adverse effects from medication, and to prevent disease progression and mortality. This IPCRG asthma management guideline is in line with GINA recommendations [2] . It has been structured in such a way that it can be used in different circumstances in different areas of the world with different healthcare systems, and is therefore applicable for use in primary care settings worldwide. In particular, it is unique in that it contains specific primary care guidance for the management of pre-school children, given that the diagnosis of asthma is difficult in children under the age of 6 and that the respiratory healthcare needs of pre-school children continue to increase.
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